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Introduction

The aluminum powders belong to a class of functional materials of hig
importance. Having a unigue set of chemical and physico-chemical prope
as a high level of energy intensity, aluminum powders are widely used:
* in explosives;
e inthe production of high-energy fuel mixtures;
In solid fuel rocket engines, whose combustion parameters optimizatio
important and actual problem.




Methods of activation

* Protection and activation of dispersed aluminum with organic modifiers;
e Activation by doping of aluminum with active metals;

* Encapsulation of aluminum powder particles with d-metals allowing one t
reduce agglomeration and to displace the initial stage of oxidation into th
low temperature region;

e Introduction of WO,, MoO,, V,0., Ta,O., Fe,0,, Bi,0;, CuO oxide additiv
which are strong oxidizing agents directing the reaction to the surface by
thermite type;

e Introduction of low melting alkali metal polyvanadate additives consi
as efficient oxygen transporters through the barrier layer and as alu
oxide oxidation catalysts;

thod proposed early by our laboratories for surf
wders, based on their impregnation with
O: - nH,0, turned to be highly effici
ction of the metal powder ig
process due to the fo
components.



The Obtained results
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The main problem

e The high reactivity of alumina nanopowders makes them unsuita
modification with vanadium hydrogels, as they may react with
contained in them reducing thereby the concentration of the active

The alternative method of modification

alternative method based on the impregnation of alu
vanadium-containing solutions produced by dissolutio
anadate in ethylene glycol during weak heating.

'ASD-4 + NH,VO, * H

-agueous solvent lowers the pro
ation of aluminum powders



The scheme for obtaining ASD-4 + NH,VO, * HOCH

NH,VO; * HOCH,CH,OH
heated at 323 K for 60 hours

.

e Aluminum powder was added to the prepared solutio
eThe resulting mass was mixed
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The Thermogravimetric analysis
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The diffraction studies
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Compared studied modifiers
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 The reduction of the degree of conversion can be due to the decompc
more complex modifier based on ethylene glycol and ammonium
because in this case expenditure of energy is required. Active pe
1 the diffraction patterns only above 673 K.




Conclusions

e The oxidation of ASD-4 powder, the surface of which is mc
with NH,VO, + HOCH,CH,OH, has been studied for the fir
during programmed heating in air up to 1473 K at a rate of
min.

e |t was established experimentally that the surface impregnati

Al powder leads to significant activation of the oxidation p

above the melting point of Al and shifts the process

temperatures.

Using the X-ray diffraction method with a synchrot

‘source, we have obtained the information abc

rmation processes during occurring heati

ditions similar to thermoanalytical studie

ke youl for'yeurtattenticn
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